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EXECUTIVE SUMMARY

Introduction to Supplemental New Drug Application (sNDA)

The Oncologic Drugs Advisory Committee has been requested to evaluate the 
Supplemental New Drug Application (sNDA) for Tarceva (erlotinib) tablets administered 
as a single-agent following 4 cycles of platinum-based chemotherapy for first-line 
maintenance therapy in patients with locally advanced (stage IIIB, not amenable to 
chemoradiation) or metastatic non-small cell lung cancer (NSCLC).  

The basis of this filing is a global multi-center 889-patient, randomized, double-blind, 
placebo-controlled phase 3 study SATURN (Study BO18192), which met its co-primary 
endpoints by demonstrating a statistically significant improvement in 
investigator-assessed progression-free survival (PFS) for all patients (HR = 0.71, 
P < 0.0001) and for patients with EGFR immunohistochemistry (IHC)-positive tumors
(HR = 0.69; P < 0.0001). This improvement in PFS translated into a survival 
improvement (HR = 0.81, P = 0.0088).

The safety data from the SATURN study is consistent with the overall Tarceva 
experience to date. While Tarceva treatment was associated with a higher frequency of 
adverse events overall, treatment discontinuations for Tarceva-related toxicities were low 
(2.8% Tarceva vs 0.4% placebo). Importantly, there was no evidence of additional quality 
of life (QoL) burden for patients treated with Tarceva.

The sNDA, which is seeking full approval for the use of a single daily-dose of Tarceva 
150 mg administered orally as first-line NSCLC maintenance therapy following 
platinum-based chemotherapy doublets, was submitted to the FDA for review on 
18 March 2009.

NSCLC First-line Maintenance Therapy

In 2009, approximately 219,440 new lung cancer diagnoses and 159,000 deaths from 
lung cancer are expected.  Lung cancer accounts for about 29% of cancer-related deaths, 
and NSCLC accounts for 85% to 90% of lung cancers [1, 2].  

The current standard of care for first-line treatment of advanced (stage IIIB, not amenable 
to chemoradiation, or metastatic) NSCLC is 4-6 cycles of a platinum-based 
chemotherapy doublet, which includes a platinum compound (cisplatin or carboplatin) 
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combined with another chemotherapy agent (eg, vinorelbine, paclitaxel, docetaxel, 
gemcitabine, or pemetrexed).  These chemotherapy doublets have demonstrated modest 
improvements in survival and have been associated with improved quality of life [3, 4].

More recently, a study of the addition of the VEGF inhibitor, bevacuzimab, in 
combination with frontline paclitaxel/carboplatin demonstrated further survival benefit in 
patients with non-squamous histology.  However, an efficacy plateau has been reached 
with available first-line agents. Despite initial responses or disease stabilization with 
first-line chemotherapy, patients inevitably progress, have declining performance status,
and most will die within a year of their diagnosis. In addition, while approved therapies 
are available in the second- and third-line setting, approximately 40% of first-line
NSCLC patients do not receive second-line therapy, and approximately 45% of 
second-line patients do not receive third-line therapy [5, 6, 7, 8].

One approach that has been investigated in an attempt to improve patient outcomes in the 
first-line setting has been to evaluate agents with known efficacy in NSCLC immediately 
following initial response or disease stabilization with platinum-based chemotherapy to 
“maintain” the initial benefit from therapy and delay disease progression [8, ,11].  The 
maintenance approach in NSCLC is possible because of the development of therapies like 
Tarceva, with a proven efficacy and a tolerable side effect profile.  Maintenance therapy 
as an approach represents an important advance in NSCLC because it increases the 
number of patients exposed to clinically active therapy without adversely impacting their 
QoL. The randomized placebo-controlled phase 3 study SATURN discussed in this 
Briefing Document, adds to the data set supporting first-line maintenance therapy in 
advanced NSCLC, demonstrating a significant improvement in PFS and overall survival 
(OS) with the administration of a well-tolerated oral agent, Tarceva.

Tarceva Background

Tarceva (erlotinib) is an approved oral epidermal growth factor receptor (EGFR) tyrosine 
kinase inhibitor (TKI), available in 25, 100, and 150 mg tablet strengths. 

The original NDA for Tarceva tablets was approved on 18 November 2004 for the 
treatment of NSCLC after failure of at least 1 prior chemotherapy regimen (second/third-
line NSCLC). This approval was based on the phase 3, global multi-center, double-blind, 
placebo-controlled study BR.21, which demonstrated a statistically significant and 
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clinically meaningful prolongation of survival in patients treated with Tarceva compared 
with placebo (HR = 0.73, P = 0.001), with Tarceva reducing the risk of death by 27% 
compared with placebo. This survival benefit was seen across patient subgroups.  The 
recommended dose of Tarceva in second/third-line NSCLC is 150 mg administered 
orally once daily as monotherapy.  

Following the review of the original NDA in NSCLC in 2004, OSI was asked to conduct 
a postapproval commitment study to evaluate the relationship between EGFR protein 
expression and clinical outcome.  In study BR.21, the correlation of EGFR protein 
expression with clinical outcome was a predefined secondary endpoint, but tissue 
submission was not mandatory. While there appeared to be a greater clinical benefit with 
Tarceva in patients whose tumors expressed EGFR (EGFR IHC-positive), a benefit could 
not be ruled out in patients whose tumors did not express EGFR (EGFR IHC-negative).
As the SATURN study was already in the design phase, it was proposed as the primary 
commitment study to evaluate this relationship, with a co-primary objective of PFS in the 
overall population and PFS in the EGFR IHC-positive population.

The SATURN study design was discussed with FDA under a Special Protocol 
Assessment (SPA).  Important aspects of the study design and analyses that were agreed 
to during the SPA process included:  the overall design, the chemotherapy regimens to be 
included as appropriate for first-line therapy, PFS as the primary objective but with the 
study powered for OS as a secondary objective, the inclusion of a co-primary objective 
for the EGFR IHC-positive population, the proposed analyses to correlate EGFR IHC 
status (EGFR positive and negative) with clinical outcome, and the utilization of an 
independent central radiological review to corroborate the investigators’ assessed PFS 
together with its associated charter, which defined the independent review procedure.

SATURN Study

In light of the efficacy of Tarceva in the second/third-line setting of advanced NSCLC, it 
was hypothesized that administering Tarceva immediately following first-line
chemotherapy would improve outcomes in NSCLC patients by maintaining the initial 
response gained from cytotoxic chemotherapy by delaying progression of disease. In 
addition, although there was no significant difference in OS for patients receiving 
Tarceva in combination with chemotherapy in the first-line metastatic setting in two 
phase 3 studies (TRIBUTE and TALENT), exploratory analyses of data from these 
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studies suggested increased response duration among patients who continued to receive 
Tarceva following chemotherapy [12, 13, 14].

Thus, SATURN was designed to investigate the efficacy and safety of Tarceva compared 
with placebo in the maintenance setting following an initial response or disease 
stabilization (either complete response [CR], partial response [PR], or stable disease 
[SD]) from first-line platinum-based chemotherapy in advanced (stage IIIB, not amenable 
to concurrent chemoradiation, or metastatic) NSCLC.

The primary objective was to evaluate investigator assessed PFS in the overall 
population, with subsequent central independent radiological review. The co-primary 
objective to determine PFS in the EGFR IHC-positive population was included to address
the postapproval commitment.

Secondary efficacy objectives included comparisons between the 2 treatment arms
(Tarceva versus placebo) to evaluate OS in all patients and EGFR IHC-positive 
population, PFS and OS in the EGFR IHC-negative subgroup, time to symptom 
progression, safety, population pharmacokinetics, and clinical outcome as it pertained to 
prespecified exploratory evaluations of tumor tissue, including EGFR and KRAS
mutational status and EGFR FISH expression status. Response rates using RECIST
criteria and additional quality of life components (including time to deterioration in trial 
outcome index and time to deterioration in quality of life as well as ad-hoc analyses of 
the time to pain, analgesics use, cough, and dyspnea) were also evaluated. The study 
schema is shown below.
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The SATURN study was sponsored by OSI’s global development partner 
F. Hoffmann-La Roche and was conducted in 26 countries across Eastern and Western 
Europe, North America, South America, and Asia-Pacific in patients with advanced or 
metastatic NSCLC.

Clinical Efficacy

SATURN met its co-primary endpoints by demonstrating a statistically significant 
improvement in investigator-assessed PFS for all patients (HR = 0.71, P < 0.0001) and
for patients with EGFR IHC-positive tumors (HR = 0.69; P < 0.0001).  These 
investigator-assessed results were corroborated by a central independent radiological 
review, which demonstrated a high degree of concordance with the investigator 
assessments. The point estimate of median PFS (12.3 weeks versus 11.1 weeks for both
the overall population and EGFR-positive population) does not accurately capture the 
clinical benefit of Tarceva treatment relative to placebo due to the “stair-step” shape of 
the Kaplan-Meier (KM) curves corresponding to the disease assessment intervals (most 
notably, the “pinching” of the curves around the time of the medians). Hazard ratios

1:1
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better estimate the treatment benefit over the entire study duration. Indeed, once the KM 
curves separate, they remain separated for the duration of the treatment period. KM
curves of PFS for all patients and for the EGFR IHC-positive population are shown
below.

Kaplan-Meier Curves of Progression-free Survival in Overall Population (Full Analysis Set)
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Kaplan-Meier Curves of Progression-free Survival in EGFR IHC-Positive Population

Prolonged PFS correlated with an improvement in OS, a secondary endpoint of the study, 
in both the overall population (HR = 0.81; P = 0.0088) and in EGFR IHC-positive 
population (HR = 0.77, P = 0.0063). The KM curves for OS for both populations are
shown below.

Kaplan-Meier Curves of Overall Survival in Overall Population (Full Analysis Set)
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Kaplan-Meier Curves of Overall Survival in EGFR IHC-Positive Population

The improvement in PFS and OS among patients who received Tarceva maintenance 
therapy was consistent across all clinically relevant phenotypic and biomarker subgroups, 
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confirming the robustness of these efficacy results.  The following Forest plot highlights
that all HRs fall at or below 1, demonstrating robust benefit with Tarceva treatment.

Forest Plot of Hazard Ratios and 95% Confidence Intervals for PFS by Subgroup (Stratification 
Factors, Demographic, and Baseline Characteristics) Full Analysis Set (FAS)

In addition to EGFR IHC, tumor tissue analyses included evaluation of EGFR FISH, 
EGFR activating mutation, and KRAS mutations. These biomarker subsets in the context 
of clinical outcome are shown in the Forest plot below. While EGFR mutation status 
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predicted for the greatest PFS benefit, patients with EGFR wild type (WT) also had 
significant benefit. Biomarker subsets by EGFR FISH and KRAS mutation status all had 
HRs that fell below 1, demonstrating benefit with Tarceva treatment regardless of 
biomarker expression status.

Forest Plot of Hazard Ratios and 95% Confidence Intervals for PFS by Subgroup (EGFR IHC, 
EGFR FISH [IUO], KRAS Mutation Status, and EGFR CA-SSR1) Full Analysis Set (FAS)

To evaluate symptom progression and other quality of life measurements, the FACT-L 
questionnaire was given to patients at baseline and every 6 weeks until Week 48 (or 
disease progression) and every 12 weeks after Week 48. The time to symptom 
progression was similar in both treatment groups (HR = 0.91, 95% CI 0.74 to 1.12, P =
0.3787).

Clinical Safety

In the SATURN study, Tarceva was administered at 150 mg orally once daily on a 
continuous basis.  Tarceva was well tolerated as evidenced by only 11% of patients 
requiring a dose reduction to 100 mg once daily from 150 mg and less than 1% requiring 
a dose reduction to 50 mg once daily. Only 6% of patients receiving Tarceva required a 
dose interruption for greater than 1 week, and only 4.6% of patients required 
discontinuation due to adverse events regardless of causality.
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Rash and diarrhea were the most common adverse events, consistent with the known 
safety profile of Tarceva.  Forty-nine percent of patients experienced any grade of rash 
and 20% of patients experienced any grade of diarrhea.  Few patients had rash or diarrhea 
of grade 3 severity (6% and 2%, respectively), and there were no cases of grade 4 rash or 
diarrhea.  Three patients in the Tarceva group developed interstitial lung disease-like 
conditions during the study. One of these patients died,  but possible relatedness to 
Tarceva treatment was confounded by progressive disease.

The safety profile observed in the SATURN study was consistent with that observed in 
previous clinical studies of single-agent Tarceva in NSCLC and/or during postmarketing 
surveillance and as currently described in the Tarceva prescribing information (see 
Section 6.1. There were no new or unexpected safety signals.

Summary of Risk/Benefit Evaluation

Although new chemotherapy and targeted agents have improved the average duration of 
survival among patients with NSCLC, these improvements have come in small 
increments of 1-2 months per advance.  The applicability of these advances has been 
limited by treatment constraints due to tolerability, histology, and access to care.  
Maintenance therapy after first-line chemotherapy represents the most recent advance in 
the treatment of NSCLC, which has been possible because of the development of 
therapies such as Tarceva, with proven efficacy and a tolerable side effect profile. This
approach is important because it maximizes the number of patients exposed to active 
therapy by offering treatment early.

Advanced NSCLC patients who received single-agent Tarceva as first-line maintenance 
therapy had a statistically significant prolonged time to disease progression and a 
decreased risk of death when compared with patients who received placebo. The 
SATURN results were consistent across multiple clinically relevant phenotypic and 
biomarker subgroups. There were no safety signals observed in this population of 
patients that are not already described in the Tarceva package insert (see Section 6.1).  

Tarceva is a convenient, oral, non-chemotherapy therapeutic option with manageable side
effects that provides an important new therapeutic option for physicians and patients in 
this setting.
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1 OVERVIEW OF THE FIRST-LINE NSCLC 
MAINTENANCE SETTING

In 2009, approximately 219,440 new lung cancer diagnoses and 159,000 deaths from 
lung cancer are expected.  Lung cancer accounts for about 29% of cancer-related deaths, 
and NSCLC accounts for 85% to 90% of lung cancers.  The survival rates are generally 
poor for patients with NSCLC, with an overall 5-year relative rate between 1999 and 
2005 of 18.0%.  Of the NSCLC diagnosed between 1999 and 2005, 53% of patients 
presented with cancer that had spread distantly, 22% had regional spread, and only 16% 
had localized cancer.  Late diagnoses are associated with lower survival rates, with a 5-
year survival rate of less than 4% when the cancer is diagnosed after it metastasizes [1, 
2]. 

The treatment paradigm for NSCLC is determined by disease stage.  Surgery continues to 
be the mainstay of treatment for early-stage and localized disease, although more recently 
adjuvant chemotherapy has demonstrated benefit in some patient subsets.  Concurrent 
chemoradiation is the preferred option for patients with locally advanced disease that is 
not amenable to surgical resection and chemotherapy is the preferred option with 
palliative radiotherapy when appropriate for patients with advanced stage disease.  
Approximately 70% of patients with NSCLC present at an advanced stage, including 
patients with metastatic disease and those with locally advanced disease not amenable to 
chemoradiation [15].

The diagnosis of advanced NSCLC is devastating for patients and their families. While 
first-line platinum based chemotherapy has improved survival and quality of life for these 
patients, this therapy is not curative and many rapidly progress despite initial benefit. 
Although second- and third-line therapies have been shown to improve survival, 
approximately 40% of first-line NSCLC patients do not receive second-line therapy, and 
approximately 45% of second-line patients do not receive third-line therapy [5, 6, 7, 8].  
Many patients inevitably are not able to receive such therapies due to declining 
performance status [8, 16].

The current standard of care for first-line treatment of advanced NSCLC is 4-6 cycles of 
a platinum-based chemotherapy doublet, which includes a platinum compound (cisplatin 
or carboplatin) combined with another chemotherapy agent (eg, vinorelbine, paclitaxel, 
docetaxel, gemcitabine, or pemetrexed) [17].  These chemotherapy doublets have 
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demonstrated modest improvements in survival and have been associated with improved 
quality of life.  More recently the addition of the VEGF inhibitor, bevacizumab, in 
combination with frontline paclitaxel/carboplatin has demonstrated further survival 
benefit in patients with non-squamous histology [18].  However, an efficacy plateau has 
been reached with available first-line agents.  Despite initial responses or disease 
stabilization with first-line chemotherapy, patients inevitably progress, have declining 
performance status, and most will die within a year of their diagnosis.  Thus, new 
approaches are required to improve outcome in this devastating disease.

One such approach has been to evaluate agents with known efficacy in NSCLC in the 
first-line setting after initial response or disease stabilization with platinum-based 
chemotherapy to “maintain” the initial benefit from therapy and delay disease 
progression [8, 9, 10, 11]. A number of studies have evaluated the benefit of greater than 
4-6 cycles of platinum-based chemotherapy in this setting; however, these studies did not 
demonstrate survival benefit and resulted in increasing toxicity [4].  Frequently, the 
cumulative toxicities of first-line platinum-based chemotherapy limit the ability to 
administer more than 4 cycles of therapy, thus a more recent approach has been to 
investigate monotherapy in this setting to minimize toxicity while attempting to still offer 
clinical benefit in delaying progression and improving survival.  The taxane docetaxel 
(Taxotere®

) was investigated in this setting and administered (either immediately or 
delayed until progression) after 4 cycles of platinum-based therapy [5].  The study 
demonstrated a significant improvement in PFS for patients receiving docetaxel 
immediately, but was not powered to demonstrate significant improvement in OS.  It is 
notable that fewer than 40% of patients randomized to the delayed arm actually received 
docetaxel.  Pemetrexed (Alimta®), the multi-targeted anti-folate, was recently approved 
in the first-line maintenance setting in non-progressing patients after 4 cycles of 
platinum-based chemotherapy.  Although demonstrating both an improvement in PFS 
and OS, its benefit was limited to patients with non-squamous histology.

The randomized, placebo-controlled phase 3 study SATURN discussed in this Briefing 
Document, adds to the data set supporting first-line maintenance therapy in advanced 
NSCLC, demonstrating a significant improvement in PFS and OS with the administration 
of an oral agent, Tarceva. Both the pemetrexed and Tarceva maintenance studies are 
important trials that demonstrate the ability to improve on outcomes in the first-line 
setting by shifting the current treatment paradigm.  For a heterogeneous patient 
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population such as that existing in advanced NSCLC, having additional treatment options 
for physicians and their patients is important for maximizing outcomes.

2 OVERVIEW OF THE DEVELOPMENT PLAN

2.1 Tarceva

Tarceva is an orally-available human epidermal growth factor receptor (EGFR) type 1 
(HER1, also known as EGFR or erbB1) tyrosine kinase inhibitor (TKI). HER1/EGFR 
plays a critical role in many cell-signaling pathways that influence cell division, 
apoptosis, motility, and adhesion [19].  Ligand binding to the EGFR initiates a cascade of 
events, with signal transduction culminating in nuclear gene activation, critical in both 
tumorigenesis and tumor growth.  EGFR and its ligands are overexpressed or involved in 
autocrine growth loops in a number of tumor types including NSCLC [20, 21, 22]. 

Tarceva inhibits human EGFR tyrosine kinase with an IC50 of 2 nM (0.79 ng/mL) in an in 
vitro enzyme assay and reduces EGFR autophosphorylation in intact tumor cells with an 
IC50 of 20 nM (7.9 ng/mL).  EGFR is overexpressed in a significant proportion of 
epithelium-derived carcinomas.  Tarceva inhibits the epidermal growth factor 
(EGF)-dependent proliferation of cells at nanomolar concentrations and blocks cell cycle 
progression at the G1 phase.

2.1.1 Current Indications

Tarceva (erlotinib) received full approval by the FDA on 18 November 2004 for the 
treatment of patients with locally advanced or metastatic NSCLC after failure of at least 
1 prior chemotherapy regimen (second/third-line NSCLC).  The approval was based on 
positive data from study BR.21 (conducted by the National Cancer Institute of Canada 
Clinical Trials Group [NCIC CTG] and OSI Pharmaceuticals, Inc.), a randomized, 
double-blinded, placebo-controlled, global, 731-patient phase 3 study of single-agent 
Tarceva 150 mg oral daily and best supportive care versus placebo and best supportive 
care [23].  In this study, the HR for death in the Tarceva arm relative to the placebo arm 
was 0.73 (P = 0.001). The actuarial 12-month survival rates were 31% and 22%, 
respectively, in favor of Tarceva treatment (see information in Package Insert, Section
6.1). A series of subsets of patients were examined in exploratory univariate analyses, as 
shown in Figure 2-1. The effect of Tarceva on survival was similar across most subsets.
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An apparently larger effect, however, was observed in 2 subsets: patients with EGFR 
positive tumors and patients who never smoked.

Figure 2-1 BR.21 Survival Hazard Ratio (HR) (TARCEVA : Placebo) in Subgroups
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Although study BR.21 evaluated the relationship between tumor EGFR protein 
expression status by IHC and survival outcome, there were limited tumor samples for 
analysis, as the collection of tumor tissue was voluntary in this study. The original dataset 
submitted with the NDA contained tumor tissue that was evaluable for analysis of EGFR 
protein expression by IHC for 33% of the patients. A positive EGFR expression status 
was defined as having at least 10% of cells staining for EGFR in contrast to the 1% cut-
off specified in the EGFR pharmDxTM kit instructions. While the available results 
suggested a greater benefit of Tarceva in patients whose tumors were EGFR IHC-positive 
(HR = 0.65), benefit could not be ruled out in the IHC-negative population (HR = 1.01). 
These data were subsequently updated with additional tumor collection and analysis, 
which resulted in the EGFR status being determined for 45% of patients. This additional 
analysis supported the conclusions of the initial analysis (HR = 0.68 for patients with 
EGFR IHC-positive tumors and HR = 0.93 for patients with IHC-negative tumors) and 
the prescribing information was updated as a result with the information shown in Figure
2-1. Given the limitations of this dataset however, the approval of Tarceva in this setting 
was not limited to EGFR IHC-positive patients.

Tarceva was also approved on 2 November 2005 for use in combination with 
gemcitabine in the first-line treatment of patients with locally advanced, unresectable or 
metastatic pancreatic cancer. This indication is based on data from study PA.3, a 
randomized, placebo-controlled, phase 3 study of Tarceva that showed a survival 
advantage of Tarceva at a dose of 100 mg daily given in combination with gemcitabine 
versus gemcitabine alone. More information on this indication is provided in the Package 
Insert provided in Section 6.1.

2.1.2 Regulatory Discussion of the SATURN Study

As mentioned in Section 2.1.1, in study BR.21, the relationship between EGFR protein 
expression as measured by IHC and survival outcome was not conclusive, in part because 
of the low number of tissue samples available for analysis, as tissue collection was not 
mandatory in the study.

In light of these EGFR data, the Agency requested a postapproval commitment for the 
original Tarceva NDA to further evaluate, via mandatory tissue collection, the 
relationship between EGFR expression and clinical outcome. As the SATURN study 
was in the design phase at this time (September 2004), it was proposed that outcome in 
the EGFR IHC-positive patient population be a co-primary objective and this was agreed 
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to as the primary postapproval commitment to evaluate this relationship, and this 
commitment was included in the NDA approval letter (November 2004).

More detailed feedback from the Agency on the overall study design was received in 
December 2004 via a Type B Clinical meeting. However, the Agency asked for the study 
to be subsequently formally reviewed under the Special Protocol Assessment (SPA) 
process, and a SPA that incorporated the Agency feedback from the December 2004 
meeting with FDA was filed in March 2005.

Important aspects of the study design and analyses that were agreed to during the SPA 
process included: (1) the overall design, (2) the chemotherapy regimens to be included as 
appropriate for first-line therapy, (3) PFS as the primary endpoint but with the study 
powered for OS, (4) the inclusion of a co-primary endpoint for the EGFR IHC-positive
population, (5) the proposed analyses to correlate EGFR IHC status (EGFR IHC-positive
and negative) with clinical outcome, (6) the secondary endpoints, (7) the use of the 
investigator assessment of progression for the primary endpoint with corroboration from 
an independent central radiology review, and (7) the charter for the central review, which
defined the independent review process.

2.1.3 Clinical Background for SATURN Study

Given the efficacy of Tarceva in the second/third-line setting of advanced NSCLC 
(BR.21), it was hypothesized that administering Tarceva immediately following first-line
chemotherapy would improve outcomes in NSCLC patients by maintaining the initial 
response gained from cytotoxic chemotherapy and delaying progression of disease.

In addition, consideration was given to results of earlier studies with Tarceva in the 
first-line setting. In the phase 3, placebo-controlled TALENT study, patients with
previously untreated advanced NSCLC were randomized to receive Tarceva 150 mg 
daily or placebo with 6 cycles of gemcitabine and cisplatin followed by Tarceva/placebo 
monotherapy. Although there was no significant difference in OS for Tarceva
demonstrated in this study, further exploratory analyses of the data from this study
showed that patients who continued treatment with Tarceva for more than 150 days 
following benefit from 6-cycles of chemotherapy showed increased response duration 
compared with placebo [14]. These data indicated a possible benefit of single-agent 
Tarceva as a maintenance therapy following chemotherapy as first-line treatment for 
advanced NSCLC.  In another phase 3 study of Tarceva given in combination with 
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chemotherapy in the first line setting (TRIBUTE), patients were randomly assigned to 
receive carboplatin and paclitaxel plus Tarceva or placebo followed by maintenance 
Tarceva/placebo. This study also did not meet its primary end point of improving OS, 
but exploratory analyses again showed that patients who continued to receive Tarceva 
monotherapy following chemotherapy had improved survival [13, 14].

The SATURN study was designed to investigate the efficacy and safety of Tarceva in the 
maintenance setting following benefit (response or stable disease) from 4 cycles of 
first-line platinum-based doublet chemotherapy in advanced NSCLC.  To address the 
postapproval commitment, the study was also designed to evaluate the relationship 
between EGFR expression and clinical outcome.

3 SATURN STUDY

3.1 Overview of Design

SATURN was a global, multi-center, randomized, double-blind, placebo-controlled 
phase 3 study. The study comprised 2 periods: the chemotherapy run-in period during 
which patients were receiving first-line platinum-based doublet chemotherapy, followed 
by the study period, during which patients received blinded Tarceva/placebo, as shown in 
Figure 3-1.
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Figure 3-1: SATURN Study Schema

Key eligibility criteria included the following.

 Histologically documented, locally advanced or recurrent (Stage IIIB and not 
amenable for combined modality treatment) or metastatic (Stage IV) NSCLC before 
chemotherapy;

 Mandatory submission of formalin-fixed, paraffin-embedded tumor tissue samples 
within 3 weeks of starting chemotherapy;

 Completion of 4 cycles of an acceptable, standard, platinum-based chemotherapy 
doublet without progression (ie, CR, PR, or SD);

 ECOG Performance Status (PS) of 0 – 1 before and after chemotherapy; and

 Adequate hematopoietic and end-organ function.

The objectives of the study were as follows.

Primary Objective: To determine if the administration of Tarceva after standard 
platinum-based chemotherapy in the treatment of NSCLC results in improved PFS when 
compared with placebo:

1:1

First-line 
advanced 
NSCLC

N = 1,949

Non-PD
Randomization

N = 889

4 cycles of 
platinum-based 

doublet*

Placebo
PD

Tarceva
150 mg/day PD

Mandatory tumor 
sampling

10

Stratification factors:
 EGFR IHC (+ vs – vs indeterminate)
 Stage (IIIB vs IV)
 ECOG PS (0 vs 1)

Chemotherapy Run-in Period

 CT regimen (cis/gem vs carbo/doc vs others)
 Smoking history (current vs former vs never)
 Region

*Cisplatin/paclitaxel; cisplatin/gemcitabine; cisplatin/docetaxel; cisplatin/vinorelbine; 
carboplatin/gemcitabine; carboplatin/docetaxel; or carboplatin/paclitaxel

Study Period
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1. In all patients, and

2. In patients who are EGFR immunohistochemistry (IHC) positive.

Secondary Objectives

1. To compare OS between the treatment arms for all patients and for patients who are 
EGFR IHC-positive;

2. To compare PFS between the treatment arms in patients who are EGFR IHC-
negative;

3. To compare OS between the 2 treatment arms for patients who are EGFR IHC-
negative;

4. To perform exploratory evaluations of tumor-tissue for biological or genomic 
determinants of outcome, including EGFR and KRAS mutational status and EGFR 
copy number (FISH);

5. To compare time to symptom progression between the 2 treatment arms;

6. To evaluate the safety profile of administering Tarceva after a standard 
platinum-based chemotherapy in the treatment of NSCLC; and

7. To investigate by a population analysis approach the pharmacokinetics of Tarceva in 
the target population.

Response rates using RECIST criteria and additional analyses of quality of life 
components (including time to deterioration in trial outcome index and time to 
deterioration of QOL) were also predefined analyses.  Ad hoc analyses of time to pain, 
analgesics use, cough, and dyspnea were also performed.

Because of the importance of the biomarker evaluations in this study, all patients were 
required to provide a tumor tissue sample within 3 weeks of starting chemotherapy. They 
were then required to successfully complete 4 cycles of a standard platinum-based 
chemotherapy combination in the absence of unacceptable toxicity and/or disease 
progression (ie, complete response [CR], partial response [PR], or stable disease [SD]). 
Eligible patients were randomized 21 days after completion of the last cycle of 
chemotherapy administration and study drug administration was initiated within 7 days of 
randomization.

To allow the investigator to have the option of selecting the best second- or third-line 
treatment, unblinding of patients after progressive disease (PD) was possible in 
exceptional cases if, in the opinion of the investigator, the use of an EGFR-TKI was the 
only option in this setting for the patient.



Tarceva® (erlotinib) tablets, NDA 21-743/ S-016: Supplemental NDA
Briefing Document – 16 December 2009 ODAC Meeting

12
AVAILABLE FOR PUBLIC DISCLOSURE WITHOUT REDACTION

12 November 2009

An independent Data Safety Monitoring Board (DSMB) was set up to perform regular 
3-monthly reviews of safety data during the course of the study.  In addition, the DSMB
was to review safety and efficacy data at the time of the interim analysis that was 
performed when approximately 50% of the required number of PFS events had occurred. 
Upon review of the data from the interim analysis, the DSMB found no unexpected 
safety concerns and recommended the study continue as planned.

3.1.1 Dose Selection

The selection of the 150 mg/day dose of Tarceva for SATURN was based on the 
approved single-agent commercial dose for Tarceva in second/third-line NSCLC.

3.1.2 Safety Assessment

Clinical safety assessments performed throughout the study included physical 
examination (with description and quantification of any lung symptoms if present), 
12-lead ECG, adverse events (AEs), and serious adverse events (SAEs) reported and 
severity graded according to National Cancer Institute Common Terminology Criteria for 
Adverse Events (NCI-CTCAE, version 3.0).  If clinically indicated, an ophthalmologic
examination was to be performed.  Laboratory (blood chemistry and hematology)
assessments were performed locally and severity was also graded using NCI-CTCAE
version 3.0.

3.1.3 Statistical Design

SATURN was designed as a superiority trial. Two primary analyses were performed: 

1. PFS based on the full analysis set (FAS) in the overall, randomized population; and

2. PFS based on the subgroup of patients with EGFR IHC-positive tumors.

The study was to be declared positive if either or both of the primary analyses were 
statistically significant at their prespecified significance levels. For the analysis of the 
overall population, the significance level was 3% (2-sided), using an unstratified log-rank 
test. For the analysis of the EGFR IHC-positive population the significance level was 
2%, using an unstratified log-rank test. Overall, the study had a 5% significance level. 
Following the interim analysis, the significance levels to be used for the final analysis 
were 0.02934 for the FAS and 0.01967 for the EGFR positive subset.
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There was a protocol-defined hierarchy of testing for the secondary parameters, in which 
overall survival was considered the most important secondary endpoint. For the 
secondary parameters and exploratory analyses further tests between the 2 treatment arms 
were performed. All tests were 2-sided at an alpha-level of 5%.

Stratification factors included EGFR IHC status, stage of disease of NSCLC at screening, 
ECOG PS, chemotherapy regimen, smoking status, and geographic region.

3.1.3.1 Planned Sample Size

The study was powered to perform two primary analyses, to compare PFS between the 
2 treatment arms in all patients and in patients who had EGFR IHC-positive tumors. The 
required number of events and the related number of patients were calculated based on 
the analysis of PFS for all patients. 

In order to detect a 25% improvement in the median PFS with Tarceva compared with
placebo (HR = 0.80) with 80% power at a 2-sided 3% significance level, 731 events 
(progression or death) were required. Assuming 18 months accrual, 6 months follow-up 
of last patient, and a 5% dropout rate over 2 years, 427 randomized patients per arm were 
required. It was expected that approximately 2000 patients would need to be screened. 

Based on study BR.21, approximately 50% of patients were expected to have EGFR 
IHC-positive tumors. This estimate would lead to approximately 215 randomized 
patients per arm for testing the treatment difference in PFS for EGFR IHC-positive 
population. The HR was expected to be lower in this subset of patients. A test of the 
difference in PFS for EGFR IHC-positive population at a 2-sided significance level of 
2% would have 85% power to detect a HR of 0.7 (360 events expected) and 66% power 
for a HR of 0.75 (365 events expected).

Additional considerations were given to the first secondary endpoint of OS, assuming a 
10-month median survival in the placebo arm. In order to detect a 25% improvement in 
the median survival with Tarceva compared with placebo (HR = 0.8) with 80% power at 
a 2-sided 5% significance level, 641 events (deaths) were required.  Assuming 18 months 
accrual, 427 randomized patients per arm, and 5% dropout over 2 years, 641 events were 
expected to occur at approximately 15 months after the last patient was randomized. 

The primary data analysis was conducted after 749 events of progression or death, 400 in 
the Tarceva group and 349 in the placebo group (data cut-off of 17 May 2008). At that 
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time, survival data were not yet mature.  The data cut-off date for the overall survival 
analysis was 1 year later (17 May 2009), at which time a total of 648 events of death 
occurred, 298 (68%) on Tarceva and 350 (78%) on placebo.

Although in the SATURN study the estimation of the likely proportion of patients 
expected to have EGFR IHC-positive tumors based on study BR.21was shown to be 
higher than expected (but consistent with more recent Tarceva NSCLC studies, which 
have demonstrated greater rates of EGFR positivity staining than observed in BR.21), the 
other estimations used to predict sample size were confirmed by the results of the 
SATURN study.

3.1.3.2 Definition of Progression-free Survival

The primary efficacy parameter was duration of PFS (in the overall population and in 
patients with EGFR IHC-positive tumors), defined as the time from randomization to 
disease progression or death, whichever occurred first. Disease progression was defined 
according to the RECIST criteria. Both the investigator and a third-party independent 
central review determined response and date of disease progression. However, the 
assessment by investigators was defined by the study protocol to be the basis for the 
primary efficacy endpoint.  Patients without an event (no disease progression or death) 
were censored at the date of their last tumor assessment where non-progression was 
documented. If a patient received a second anti-cancer therapy without prior 
documentation of disease progression, the patient was censored at the date of the last 
tumor assessment before starting the new anti-cancer therapy.

Objective progression (RECIST) was also the subject of a third-party independent central 
review of radiological images and any relevant clinical data, as prespecified in a central 
review charter. These datasets were used for corroboration of analysis of PFS and 
response. As described in the Charter for the Independent Central Reading of Image 
Data, which was approved by the FDA during the SPA process, 2 primary independent 
readers (radiologists) performed a blinded, centralized, independent assessment of image 
sets collected from patients who entered the randomized phase of the study. A complete 
set of images and any relevant clinical data from each patient, originating at the 
chemotherapy screening images and ending with the patient being off-study, was 
assigned to both independent readers. All pre-SATURN chemotherapy run-in period and 
SATURN study period images were evaluated by each reader. In the event of 
disagreement between the 2 primary readers, a third (adjudicator), who did not participate 
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in the primary reading, adjudicated. This adjudicator had to select 1 of the 2 previous 
response assessments in its entirety. 

The analysis of PFS was to be performed after 731 events (patients with disease 
progression or death) had occurred. For patients without an event (no disease progression 
or death), a tumor assessment was required within the last 6 weeks before the clinical 
cut-off. For patients who had progressed, a survival assessment was required within the 
last 6 weeks before the clinical cut-off.

3.1.3.3 Definition of Overall Survival

Overall survival was defined as the time from randomization to date of death, irrespective 
of cause of death or subsequent therapy.  Patients who had not died at the time of final 
analysis were censored at the date the patient was last known to be alive.

3.1.3.4 Determination of Response and Response Upgrade

To be randomized into SATURN, patients must have had a best response of either CR, 
PR, or SD during the chemotherapy run-in period.  For patients to have a response during 
the randomized study period, a CR/PR/SD from the first-line chemotherapy must have 
been maintained or have improved. For patients with CR at randomization, a best 
response of continued CR required tumor-free follow-up measurements for at least 6 
weeks postbaseline.  For patients with PR or SD at randomization, a best response of CR 
or PR required follow-up measurements meeting the criteria for CR or PR at 2 
consecutive visits at least 4 weeks apart at any time postbaseline. For best response, SD 
follow-up measurements had to meet the SD criteria for at least 6 weeks postbaseline.

A separate assessment of response upgrade was possible for patients with a PR or SD, if 
the best response improved at any 2 consecutive visits at least 4 weeks apart postbaseline.

3.1.4 Pharmacokinetic Evaluations

As a secondary objective, the pharmacokinetics of Tarceva in the target population was 
investigated, including the influence of covariates and post hoc estimates of exposure. 
Plasma samples were collected from all randomized patients in the SATURN study.  All 
patients entering in the study were to have 5 pharmacokinetic (PK) samples taken as 
follows.
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 Baseline visit (Day 1 of the study):  1 sample was taken before the first dose of study 
medication was administered

 Visit week 6:  1 predose sample, 1 postdose sample (time window between                
3 – 5 hours)

 Visit week 12:  1 predose sample, 1 postdose sample (time window between             
3 – 5 hours)

3.1.4.1 Other Secondary Endpoints

Quality of life as measured by the FACT-L was assessed by analyzing time to symptom 
progression and, although not specifically listed among the study’s objectives, time to 
deterioration in trial outcome index and time to deterioration in quality of life.  
Exploratory post hoc quality of life analyses were also performed

Prospective and retrospective exploratory comparisons between additional molecular 
markers (ie, other than EGFR ICH) and clinical outcomes were also conducted. 

Although response rates (using RECIST criteria) and disease control were not 
specifically listed among the study’s objectives, these analyses were also performed. 

3.2 Results from SATURN Study

3.2.1 Patient Disposition

A total of 1949 patients entered the chemotherapy run-in period, as shown in Figure 3-2. 
Of these, 889 were randomized to receive either Tarceva 150 mg/day (438 patients) or 
placebo (451 patients) after having completed 4 cycles of platinum-based chemotherapy 
in the absence of unacceptable toxicity and/or PD.  Reasons for not entering the study 
period following the chemotherapy run-in period included ineligibility (which included 
PD or failure to meet other eligibility criteria), patient refusal or decision not to enroll, or 
death. At the time of data cut-off for the primary end point analysis on 17 May 2008 
(after 749 events of progression or death), 98 patients were still on study drug (66 on
Tarceva and 32 on placebo). Following release of the study’s primary endpoint results, 
patients were allowed to receive open-label Tarceva therapy based on the decision of the
investigator and patient. The clinical cut-off for overall survival was 17 May 2009.
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Figure 3-2: Schematic of Patient Disposition

3.2.2 Patient Characteristics

Patient demographics and disease characteristics are summarized in Table 3-1.

The treatment groups were well balanced with respect to stratification factors, general 
demographic characteristics, smoking history, NSCLC characteristics (histology and 
stage), and tumor biomarker baseline status. The study population was predominantly 
male (74%) and Caucasian (83%) with approximately 15% of patients being of Asian 
origin. The median age of patients at randomization was approximately 60 years with an 
overall age range of 30 to 83 years. Most of the patients had metastatic NSCLC 
(Stage IV) at baseline (76% in placebo and 74% in Tarceva groups). Approximately 
two-thirds of all patients enrolled in this study had an ECOG PS of 1 and the remaining 
one-third had ECOG PS 0. The majority of patients were current smokers (55%, which 
includes patients who stopped smoking within a year prior to starting the study), with 
18% being never smokers.

Adenocarcinoma and squamous cell carcinoma were the most frequent types of NSCLC 
(approximately 40% each). Other types of NSCLC represented altogether less than 15% 
of cases. Approximately half of randomized patients had responded to platinum-based 
chemotherapy (CR or PR) and the other half had stable disease at baseline.
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Table 3-1: Key Demographics and Disease Characteristics at Randomization

Characteristic
Tarceva
(N = 438)

Placebo
(N = 451)

Age, median (range), years 60 (33 - 83) 60 (30 - 81)
Male / Female, %   73 / 27   75 / 25
Stage IIIB / IV, %   26 / 74   24 / 76
Caucasian / Asian / Other, %   84 / 14 / 1   83 / 15 / 1
ECOG PS: 0 / 1, %   31 / 69   32 / 68
Current / Former / Never smoker, %   55 / 28 / 18   56 / 27 / 17
Adenocarcinoma / Squamous / Other, %   47 / 38 / 15   44 / 43 / 13
EGFR IHC status: Positive / Negative / 
Indeterminate, %

  70 / 14 / 16   69 / 13 / 18

Response to prior chemotherapy: CR / PR / SD 
/ PD / Indeterminate, %

< 1 / 42 / 58 / < 1 / < 1 < 1 / 46 / 52 / < 1 / < 1

Prior radiotherapy: yes / no, %   11 / 89   10 / 90

Although the SATURN study was conducted outside of the United States, the 
demographic characteristics of the SATURN patient population discussed above are 
considered representative of the US patient population in this maintenance setting.

3.2.3 Tumor Sampling and Biomarker Status at Baseline

A summary of the tumor tissue sampling and biomarker status at baseline is provided in
Table 3-2. Tumor biomarker analyses were performed in the following priority order: 
EGFR IHC, EGFR FISH, Kras mutations and EGFR mutations. Limitations in sample 
size and quality meant that successful analyses were not possible for all biomarkers from 
each sample. 

The majority of patients had EGFR IHC-positive tumors ( 10% of tumor cells with any
membranous EGFR staining, which is the definition used consistently throughout the 
Tarceva development program) with 69% in placebo and 70% in Tarceva group. Despite 
best efforts to determine the EGFR expression status for all patients, the status for this 
biomarker could not be determined for approximately 17% of patients due to poor quality 
of slides or insufficient tumor sample. Therefore 84% of patients with known EGFR IHC 
status had EGFR IHC-positive tumors. This EGFR IHC positivity rate is consistent with 
recent clinical studies conducted with Tarceva [7, 24, 27].  However, it was greater than 
observed in BR.21 and TRIBUTE (57% and 49%, respectively)[14].

There are multiple technical reasons that may underlie the different IHC results between 
SATURN and BR.21, including (1) pre-analytical factors, (2) different staining protocols, 
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(3) different scoring protocols, and (4) different pathologic interpretations. Although 
both the BR.21 and SATURN studies used the DAKO pharm DX kit using a  10% cut-
off to define positivity, the IHC analyses were performed at different laboratories. 

Because of differences in methodologies and potential reader differences between the 
testing laboratories, it is difficult to directly compare the results of these 2 studies.  It can 
be speculated that the more rigorous standardization of pre-analytical factors in SATURN 
may have resulted in less epitope degradation and thus a greater EGFR positivity rate.  
The similarity of the SATURN results to those reported in other, more recent studies,
suggests the EGFR ICH-positivity rates observed in SATURN may be a more accurate 
reflection of IHC positivity in the advanced NSCLC setting than those observed in the 
BR.21 study.

For EGFR FISH, EGFR mutation status, and Kras mutation status, the treatment groups 
were generally well balanced, as shown in Table 3-2. The frequencies (incidences) for 
the biomarkers are consistent with the known incidences of these biomarkers in advanced 
NSCLC.
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Table 3-2: Summary of Biomarker Status at Baseline

TARCEVA
(N=438)
N  (%)

PLACEBO
(N=451)
N  (%)

Tumor Site
      Metastasis 107  (24%) 104  (23%)
      Primary Tumor 331  (76%) 346  (77%)

      N 438 450
Sample Preparation
      Block 303  (69%) 283  (63%)
      Slide(S) 135  (31%) 167  (37%)
      N 438 450

EGFR IHC
      Positive 308  (70%) 313  (69%)
      Negative 62  (14%) 59  (13%)
      Indeterminate 16  (4%) 24  (5%)
      Missing 52  (12%) 55  (12%)
      N 438 451

EGFR FISH
      Positive 121  (28%) 111  (25%)
      Negative 128  (29%) 128  (28%)
      Indeterminate 51  (12%) 64  (14%)
      Missing 138  (32%) 148  (33%)
      N 438 451

EGFR Mutation Status
      Activating Mutation 22  (5%) 27  (6%)
      Resistance Mutation 1  (< 1%) (0%)
      Other Mutation 6  (1%) 2  (< 1%)
      Wild Type 199  (45%) 189  (42%)
      Indeterminate 33  (8%) 39  (9%)
      Missing 177  (40%) 194  (43%)
      N 438 451

Kras Mutation Status
      Classic Mutation 49  (11%) 41  (9%)
      Other Mutation (0%) 1  (< 1%)
      Wild Type 205  (47%) 198  (44%)
      Indeterminate 26  (6%) 30  (7%)
      Missing 158  (36%) 181  (40%)
      N 438 451
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3.2.4 Progression-free Survival

3.2.4.1 Co-Primary endpoints

SATURN met its co-primary endpoints by demonstrating a highly statistically significant 
improvement in investigator-assessed PFS in the overall population (HR = 0.71; P <
0.0001) as well as for patients with EGFR IHC-positive tumors (HR = 0.69; P < 0.0001), 
as shown in Figure 3-3 and Figure 3-4. This corresponded to PFS improvements of 41% 
and 45% in the overall population and EGFR IHC-positive population respectively.  
Median PFS was 11.1 weeks (95% CI 8.1 to 11.7) in the placebo group versus 12.3 
weeks (95% CI 12.0 to 13.3) in the Tarceva group. The 6-month estimate of PFS rate 
was 25% in the Tarceva group compared with 15% in the placebo group. However, due 
to the “stair-step” shape of the Kaplan-Meier curves (most notably, the “pinching” of the 
curves around the time of the medians), the median estimates do not capture the true 
clinical benefit of treatment with Tarceva over the entire study duration as well as the 
hazard ratios of 0.71 and 0.69 for the overall population and EGFR IHC-positive
population, respectively (P < 0.001 in both). Indeed, once the KM curves separate, they 
remain separated for the duration of the treatment period.  Given the high proportion of 
patients with an event, calculation of means was considered valid: mean PFS was 16.0 
weeks in the placebo group compared with 22.4 weeks in the Tarceva group.
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Figure 3-3: Kaplan-Meier Curve of Progression-free Survival (Full Analysis Set) 

 
Note:  number of patients in PFS analysis is less than total FAS because of exclusion of patients who had      

PD before randomization. 
 

Figure 3-4: Kaplan-Meier Curve of Progression-free Survival (EGFR IHC-Positive Analysis 
Set) 
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3.2.4.2 Central Radiology Review Assessment of Progression-free Survival

As shown in Table 3-3, the results of the assessment conducted by the central radiology 
review were close to identical to the assessment of PFS conducted by the investigators for 
all patients (HR = 0.71, 95% CI 0.61 to 0.84, P < 0.0001). There was also strong
concordance between the investigators and the central radiology review in the EGFR 
IHC-positive population.

Table 3-3: Concordance Between Investigator and Independent Reviewers

Tarceva
(N = 438)

Placebo
(N = 451)

P value                  
HR/CI

Independent Reviewer
Time to event (weeks)
Median (95% CI)

12.3
(12.0 – 15.0)

11.1 
(7.7 – 11.9)

P = < 0.0001
HR 0.71 

(0.61 – 0.84)

Investigator 
Time to event (weeks)
Median (95% CI)

12.3
(12.0 – 13.3)

11.1 
(8.1 – 11.7)

P = < 0.0001
HR 0.71

(0.62 – 0.82)

There was some discrepancy between investigators and the central radiology review 
regarding the timing of progression.  The timing concordance rate was 82% for the 
placebo group and 78% for the Tarceva group, with approximately two-thirds of 
discordances in timing being less than 1 week.

The process for resolving discrepancy was predefined in the charter for the central 
radiology review assessment, and is described in Section 3.1.3.2.

3.2.4.3 Subgroup Analyses

Results from exploratory subgroup analyses were consistent with the PFS benefit seen in 
the overall patient population (see Figure 3-5). Efficacy was observed across major 
histological types, smoking status, gender, race, ECOG PS, and other clinical 
characteristics. In particular, patients with adenocarcinoma as well as patients with
squamous cell carcinoma derived statistically significant benefit from treatment with 
Tarceva. Patients with squamous histology had a HR of 0.76, while patients with 
adenocarcinoma had a HR of 0.60.



Tarceva® (erlotinib) tablets, NDA 21-743/ S-016: Supplemental NDA 
Briefing Document – 16 December 2009 ODAC Meeting 
 
Figure 3-5: Forest Plot of Hazard Ratios and 95% Confidence Intervals for PFS by Subgroup 

(Stratification Factors, Demographic, and Baseline Characteristics) Full Analysis 
Set (FAS) 
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3.2.4.4 Effect of EGFR Protein Expression Status on PFS

As described in Section 3.2.4.1, a co-primary endpoint of the SATURN study was the 
difference in PFS in the EGFR IHC-positive population.  The magnitude of benefit in 
PFS derived by the EGFR IHC-positive population was similar to that observed for the 
overall population: HR = 0.69 versus HR = 0.71, respectively (see Figure 3-4). 
Evaluation of the IHC-negative subgroup was a secondary endpoint.  Only 16% of 
patients with known IHC status were IHC-negative (n = 121). As shown in Figure 3-5, a 
benefit was seen in the IHC-negative subgroup (HR = 0.77, P = 0.1768).  The lack of 
statistical significance is likely due to the small number of patients in this subgroup (62 in 
the Tarceva group and 59 in the placebo group). There was no evidence of a differential 
effect on PFS based on IHC status; the interaction test between IHC status and treatment 
was not statistically significant (P = 0.6312). EGFR IHC status was therefore not 
considered to be a useful discriminator for clinical benefit in this study.

3.2.5 Secondary Endpoints

3.2.5.1 Overall Survival

In the overall population, benefit in PFS translated into a statistically significant and 
clinically relevant benefit in OS: HR = 0.81 (95% CI: 0.70;0.95, P value = 0.0088).  The 
median OS was 11.1 versus 12.8 months, and 1-year survival was 45% versus 50% in the 
placebo and Tarceva arms, respectively. The OS curves separate early and continue to 
separate after the median point (see Figure 3-6).
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Figure 3-6: Kaplan-Meier Curve of Overall Survival in Overall Population 

 
 

Similar to OS results in the overall population, there was clinically relevant benefit in OS 
for the EGFR IHC-positive population (see Figure 3-7): HR = 0.77 (95% CI: 0.64; 0.93, 
P value = 0.0063).  Median OS was 11.0 versus 12.8 months in the placebo and Tarceva 
arms, respectively.  The one-year survival was 45% versus 50% in the placebo and 
Tarceva arms respectively.  Although the difference in OS did not reach statistical 
significance in the EGFR IHC-negative population (HR = 0.91, P = 0.6482), benefit from 
Tarceva for patients with IHC-negative tumors cannot be ruled out. 
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Figure 3-7: KM Curve of Overall Survival in EGFR IHC-Positive Population 

 

3.2.5.2 Overall Survival Subgroup Analysis 

As was observed with PFS, subgroup analyses showed robust and consistent OS benefit 
from Tarceva across subgroups (Figure 3-8).  All HR estimates were below 1.00, 
suggesting that patients benefited or likely benefited from Tarceva treatment irrespective 
of their demographic characteristics, ECOG PS status at baseline, previous treatment, and 
histology of NSCLC.  Patients with adenocarcinoma (HR = 0.77) and patients with 
squamous cell carcinoma (HR = 0.86) benefited from Tarceva treatment (Figure 3-8).  
Similar OS results were observed in the EGFR IHC-positive population (HR = 0.77). 
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Figure 3-8: Forest Plot of Hazard Ratios and 95% Confidence Intervals for Overall Survival by 

Subgroup (Stratification Factors, Demographics, and Baseline Characteristics) Full 
Analysis Set (FAS) 
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3.2.5.3 Overall Survival and Further-line Therapy

In a first-line study, OS results can be confounded by use of subsequent therapies, since 
many patients will go on to receive proven efficacious therapy in the second-line after 
disease progression. In the SATURN study, a high proportion of patients took 
second-line or further therapy. In the placebo arm 66% received second or further lines 
of therapy (including chemotherapy single agent, doublets, or TKIs), while in the Tarceva 
arm 63% received further therapy. Among the poststudy systemic treatments, more 
patients in the placebo group received TKIs, including EGFR inhibitors, than in the 
Tarceva group (21% compared with 11%, respectively).

In all settings, second-line, third-line, and further, single agent or combination agent, 
numerically fewer patients on the Tarceva arm received subsequent therapies compared 
with patients on the placebo arm. Given that second-line therapy in advanced NSCLC is 
known to improve survival, the higher number of patients receiving subsequent therapy 
on the placebo arm would suggest that additional therapy does not explain the statistically 
significant improvement in OS with Tarceva. The relatively large number of placebo 
patients who may not receive additional therapy also highlights the value of treatment 
with Tarceva in the maintenance setting.

Investigators in the SATURN trial could request unblinding of patients at progression to 
enable use of open-label Tarceva. Therefore, a post-hoc analysis of OS censored by first 
open-label Tarceva or second and further-line tyrosine kinase inhibitors (TKIs) was 
conducted (see Figure 3-9). The benefit in OS in the overall population remained 
statistically significant (P = 0.0087) with a similar magnitude of benefit as the main OS 
analysis (HR = 0.80).  However, there was a larger absolute difference in medians, 10.6 
and 12.5 months in placebo and Tarceva arms, respectively.
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Figure 3-9: Kaplan-Meier Curve of Overall Survival Censored by First Open Label Tarceva or 

Second and Further-line Tyrosine Kinase Inhibitors  

 

3.2.5.4 PFS and OS in Exploratory Biomarker Subgroups 

In the SATURN study, exploratory analyses of PFS and OS among the biomarker 
subgroups indicated that Tarceva treatment should be considered as an option across all 
biomarker subgroups, as all groups have an HR below 1.0, demonstrating that they all 
derive benefit.  Forest plots of hazard ratio for PFS and OS by biomarker status are 
shown in Figure 3-10 and Figure 3-11. 

Previous studies have indicated that tumors with EGFR activating mutations (exon 19 
and L858R) have dramatic responses to EGFR TKI inhibitors [28, 35].  In SATURN, 
activating EGFR mutations identified patients with greatest PFS benefit (HR = 0.10, 
P < 0.0001), although patients with EGFR wild type tumors also benefited (HR = 0.78, 
P = 0.0185), demonstrating that, while EGFR mutations confer exceptional benefit, they 
are not a prerequisite for benefit from treatment with Tarceva.  Overall survival data in 
the EGFR mutation positive subgroup are still immature as only 8 of the 22 Tarceva-
treated EGFR mutation positive patients have died and the analyses are confounded by 
the fact that 67% of patients with EGFR mutation positive tumors in the placebo arm 
received a second-line EGFR TKI. 
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Some small retrospective studies have concluded that NSCLC patients with Kras
mutations might not derive benefit from treatment with tyrosine kinase inhibitor (TKIs) 
while other studies have not supported this conclusion [34, 36]. In SATURN, the HR for 
PFS and OS in the Kras mutation positive subgroup (codons 12 or 13 in exon 2 or codon 
61 in exon 3) was 0.77 (P = 0.2246) and 0.79 (P = 0.3254), respectively, compared with a
PFS HR of 0.70 and OS HR of 0.86 in the wild-type Kras subgroups, indicating that both 
groups derived benefit from treatment with Tarceva (see Figure 3-10).

Study BR.21 indicted that patients whose tumors had an increase in EGFR copy numbers,
as determined by EGFR FISH, derived greater benefit from Tarceva [35, 37, 38]. More 
recent studies have provided mixed results regarding the predictive capability of EGFR 
FISH for EGFR-TK inhibitors [13, 24, 39]. In SATURN, patients derived benefit in PFS 
regardless of EGFR FISH status: HR = 0.68 in the EGFR FISH positive subgroup versus
0.81 in the EGFR FISH negative subgroup versus 0.71 in the overall population (see 
Figure 3-10).

Figure 3-10: Forest Plot of Hazard Ratios and 95% Confidence Intervals for PFS by Biomarker 
Status
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Figure 3-11: Forest Plot of Hazard Ratios and 95% Confidence Intervals for OS by Biomarker 

Status 

 

3.2.5.5 Robustness Analyses for PFS and OS 

Several sensitivity analyses were performed to assess the robustness of the PFS and OS 
results.  The robustness of the PFS assessment by the investigator was corroborated by 
the results of the independent central review of radiological and clinical data, as 
described in Section 3.2.4.2. 

Cox regression models, adjusting for the stratification factors and using a stratified 
analysis, were conducted for PFS and OS using the stratification factors from 
randomization (ECOG PS, EGFR IHC, stage of NSCLC at screening, chemotherapy 
regimen, smoking status, and region).  Results in the overall population were similar to 
the primary, unstratified analyses in both the adjusted model (PFS:  HR = 0.72, 
P < 0.0001; OS:  HR = 0.82, P = 0.01) and the stratified analysis (PFS:  HR = 0.70, 
P < 0.0001; OS:  HR = 0.85, P = 0.08).  

The robustness of the PFS and OS analyses were also confirmed by consistent results 
across multiple subgroups (see Figure 3-5).  Efficacy was observed irrespective of 
histology, smoking status, gender, race, ECOG PS or other clinical characteristics.  
Benefit was also seen across all biomarker subgroups.  Of note, benefit was seen in 
EGFR wild-type patients as well as patients with an activating EGFR mutation. 

32 
AVAILABLE FOR PUBLIC DISCLOSURE WITHOUT REDACTION 

12 November 2009 



Tarceva® (erlotinib) tablets, NDA 21-743/ S-016: Supplemental NDA
Briefing Document – 16 December 2009 ODAC Meeting

33
AVAILABLE FOR PUBLIC DISCLOSURE WITHOUT REDACTION

12 November 2009

Preplanned analyses of PFS included sensitivity analyses to account for the potential 
impact of missing or inevaluable disease assessments.  In one case, the patient’s PFS was 
censored at the first missing assessment visit (PFS HR = 0.71, P < 0.0001).  In another 
analysis, the patient was considered to have progressed at the first missing assessment 
visit (PFS HR = 0.71, P < 0.0001).  

Another preplanned sensitivity analyses for PFS was performed for the Per Protocol 
population.  The Per Protocol population (N = 853) consisted of patients who received 
study drug, had at least 1 postbaseline assessment or died prior to first postbaseline 
assessment, and who did not have a major protocol violation.  The HR for PFS was 
0.69 (P < 0.0001).  

3.2.5.6 Response Rate

Patients in the Tarceva arm achieved a significantly higher response rate compared with 
the placebo arm (11.9% versus 5.4% respectively, P = 0.0006) and response upgrade rate
(5.5% versus 1.3% respectively, P = 0.0007). As shown in Table 3-4, the disease control 
rate (ie, CR+PR+SD) was also higher in the Tarceva group compared with the placebo 
group (60.6% versus 50.8% respectively, P = 0.0035) as well as the disease control with 
SD lasting more than 12 weeks (SD for more than 12 weeks plus PR or CR, 40.8% versus 
27.4% respectively, P < 0.0001). Thus, treatment with Tarceva in the maintenance 
setting allows not only the consolidation of response to chemotherapy, but also builds
further on the effects of chemotherapy.
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Table 3-4: Summary of Response and Disease Control Rate – All patients

TARCEVA
(N=436)

PLACEBO
(N=445)

CR + PR + SD 264 (60.6%) 226 (50.8%)

95% CI for CR+PR+SD Rates [  55.8;  65.2] [  46.0;  55.5]

Difference in Disease Control Rates 9.8

95% CI for Difference in Disease Control  Rates [  3.1; 16.4]

P value (Chi-squared Test) 0.0035

CR + PR + SD>12 Weeks 178 (40.8%) 122 (27.4%)

95% CI for CR+PR+SD>12 Weeks Rates [  36.2;  45.6] [  23.3;  31.8]

Difference in Disease Control Rates 13.4

95% CI for Difference in Disease Control  Rates [  7.1; 19.7]

P value (Chi-squared Test) < .0001

3.2.5.7 Time to Symptom Progression and Other Patient-Reported Quality of 
Life Analyses

Although time to symptom progression was the only stated patient-reported quality of life
(QoL) study objective, other predefined QoL analyses were performed: time to 
deterioration in trial outcome index (measures physical functioning of the patients) and 
time to deterioration in QoL. Several post hoc QoL analyses were also performed, which 
included time to pain, analgesics use, cough, and dyspnea.  QoL was assessed using the 
Functional Assessment of Chronic Illness Therapy - Lung (FACT-L) QoL instrument.
FACT-L completion rates were above 90% at almost all study visits and were similar in 
both treatment groups. However, because the patients stopped completing the 
questionnaire after PD, and Tarceva increased PFS, the absolute number of patients who 
completed the questionnaire decreased more rapidly in the placebo group when compared 
with the Tarceva group.

The time to symptom progression was similar in both treatment groups (HR = 0.91, 
P = 0.3787) as was time to deterioration in trial outcome index (HR = 1.06, P = 0.5385), 
and time to deterioration in quality of life (HR = 0.96, P = 0.6530). Given that patients 
were evaluated frequently (every 6 weeks) with radiological imaging, radiological 
progression may have been detected sooner than patients manifested symptom 
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progression, thus limiting the ability to detect differences in this assessment scale. In the 
maintenance setting after first-line chemotherapy, where tolerability of therapy and 
preservation of quality of life is important, it is notable that no deterioration in quality of 
life was seen among patients receiving Tarceva when compared with patients receiving 
placebo.

Patients appeared to derive palliative benefit from treatment with Tarceva in this disease 
setting as illustrated by post hoc analyses of the time to pain and the time to analgesics 
(opioid and other analgesics), which were significantly longer for patients receiving
Tarceva (HR 0.61, P = 0.008 and HR 0.66, P = 0.0199, respectively).  Other parameters 
investigated, time to cough (HR = 0.77) and time to dyspnea (HR = 0.75), also indicated 
benefit from Tarceva, although these results were not statically significant (P = 0.2546 
and 0.2054, respectively).

3.2.5.8 Pharmacokinetics Results

A total of 308 patients in the SATURN study were eligible for pharmacokinetic (PK)
analysis.  These patients were treated with Tarceva and had at least 1 measurable plasma 
concentration postdose. A total of 882 plasma samples with measurable erlotinib
concentrations were collected from 308 patients. Of these patients, 15 had measurable 
plasma concentrations at the baseline visit (before any drug intake), and 2 patients had 
implausible high plasma concentrations without any or long after any documented drug 
intake.  These unexpected values were considered to be due to normal sampling or data 
recording errors.  Therefore, these 17 patients were excluded from the analysis. Data 
from 291 patients were available for the PK analysis.

The population pharmacokinetic data obtained in SATURN were in line with those 
reported previously in patients with Stage IIIB/IV NSCLC (see Package Insert, Section 
6.1). Consistent with previous population PK analyses, apparent clearance was slightly 
higher in current smokers (by ≈ 20%) compared with those who never smoked. No 
obvious relationship between measures of exposure and either efficacy or safety 
parameters could be identified.

3.3 Efficacy Conclusions

While first-line platinum-based chemotherapy has improved survival and quality of life 
for patients with advanced NSCLC, this therapy is not curative and many patients rapidly 
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progress despite initial benefit, and the majority will die within a year of diagnosis. Thus,
a large medical need remains in this patient population.

SATURN demonstrated a clinically meaningful and statistically significant improvement 
in PFS and OS for all patients as well as for patients with EGFR IHC-positive tumors. 
Efficacy was shown across study subgroups irrespective of histology, race, gender,
smoking status, and ECOG PS.

In the SATURN study, exploratory analyses of PFS and OS among the biomarker 
subgroups indicated that Tarceva treatment should be considered as an option across all 
biomarker subgroups. All groups had an HR below 1.0, demonstrating that they all derive 
benefit. Although the greatest benefit was observed in the subgroup of patients with 
EGFR activating mutation, significant benefit was also observed in the EGFR wildtype 
subgroup.

Tarceva is an oral drug that has shown efficacy in patients with Stage IIIB/IV not only in
adenocarcinoma but also in squamous-cell carcinoma in a first-line maintenance placebo-
controlled study, and can therefore respond to an unmet medical need in this difficult-to-
treat patient population. It is easily administered due to its oral formulation and requires 
no out-patient infusion center or hospital-stay. Treatment with Tarceva demonstrated no 
deterioration in quality of life when compared with patients who were receiving best 
supportive care (ie, the placebo group).

3.4 Safety of Single-Agent Tarceva in First-Line NSCLC 
Maintenance

3.4.1 Summary of Safety Results from SATURN Study

3.4.1.1 Exposure

In the SATURN study, 433 patients were exposed to at least 1 dose of Tarceva 
(150 mg/day) and 445 patients to placebo. Eleven patients were excluded from the safety 
population (6 placebo and 5 Tarceva) either because they did not receive at least 1 dose 
of study drug or because they inadvertently were dispensed both study drugs (Tarceva 
and placebo, 3 patients in each treatment arm). The median total cumulative dose of
Tarceva was 12,750 mg with median exposure duration of 12.3 weeks. As expected due 
to the shorter PFS, the placebo group had shorter median duration of exposure (11.7 
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weeks). Ninety-five patients (22%) received study drug for more than 6 months in the
Tarceva group compared with 58 patients (13%) in the placebo group.

Overall, the proportion of patients needing dose reductions or interruptions was low.
Although the majority of patients in the Tarceva group maintained the initial starting dose 
of 150 mg daily throughout the study (the median dose intensity was 150 mg), 47 patients 
(11%) had their Tarceva dose reduced to 100 mg daily and 4 patients had a reduction to 
less than 100 mg daily.  In the placebo group, 3 patients (< 1%) had dose reductions. 
Forty-one patients (10%) in the Tarceva group had a dose interruption of less than 1 week 
(placebo group 21 patients, 5%), while 26 patients (6%) in the Tarceva group had dose 
interruptions lasting 1 week or more (placebo 6 patients, 1%).

3.4.1.2 Overview of Adverse Events

Although most patients in the Tarceva group experienced at least 1 AE, only 4.6% 
(20 patients) permanently discontinued taking study drug due to an AE regardless of 
causality (placebo group 7 patients, 1.6%) and 16.2% had a dose modification or 
interruption due to an AE (placebo group 3.4%). In the Tarceva group, the most common 
AEs considered related to the study drug by the investigators were rash (48.5%) and 
diarrhea (18.2%).  Only 12 patients (2.8%) withdrew from the study in the Tarceva group 
due to AEs considered by the investigator to be related to the study drug. Sixty-six 
patients died during the treatment phase, 35 patients in the Tarceva group (8.1%) and 31 
patients in the placebo group (7.0%). Most were due to progressive disease (6% of 
deaths in each group), while 10 patients in the Tarceva group and 5 patients in the 
placebo group experienced grade 5 (fatal) AEs. One was considered drug-related 
(interstitial lung disease [ILD] with final cause of death considered by the Investigator to 
be progressive disease) occurring in a Tarceva-treated patient.
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3.4.1.3 Common Adverse Events

Consistent with findings from other clinical studies of single-agent Tarceva, rash (49.2%) 
and diarrhea (20.3%) are the most commonly reported adverse events in the Tarceva 
group. These were the only adverse events with an incidence  10%.

Adverse events regardless of causality that occurred with an incidence  3% among 
Tarceva-treated patients are listed in Table 3-5. Adverse events for which the incidence 
in the Tarceva arm was notably higher than in the placebo arm include several skin and 
subcutaneous tissue disorders (rash [49.2% vs 5.8%], pruritus [7.4% vs 2.7%], acne 
[6.2% vs 0%], dermatitis acneiform [4.6% vs 1.1%], and dry skin [4.4% vs < 1%]), as 
well as diarrhea (20.3% vs 4.5%), nausea (7.6% vs 6.1% ), fatigue (9.0% vs 5.8%), 
asthenia (4.2% vs 2.9%), pneumonia (3% vs 1.6%), paronychia (3.9% vs 0%), anorexia 
(9.2% vs 4.9%), and weight decrease (3.9% vs < 1%).

Table 3-5: Adverse Events With an Incidence  3% Higher in Tarceva Group than Placebo 
Group (Safety Population)

Tarceva
N=433

Placebo
N=445Adverse Event

All G3 G4 All G3 G4

n % n % n % n % n % n %

Rash 
Diarrhoea
Fatigue
Anorexia
Pruritus
Acne
Dermatitis 
Acneiform
Dry Skin
Weight 
Decreased
Paronychia

213
88
39
40
32
27
20

19
17

17

49.2
20.3
9.0
9.2
7.4
6.2
4.6

4.4
3.9

3.9

26
8
8
2
1
3
4

-
1

3

6.0
1.8
1.8
<1
<1
<1
<1

-
<1

<1

-
-
-
-
-
-
-

-
-

-

-
-
-
-
-
-
-

-
-

-

26
20
26
22
12
-
5

4
4

-

5.8
4.5
5.8
4.9
2.7
-

1.1

<1
<1

-

-
-
5
1
-
-
-

-
-

-

-
-

1.1
<1
-
-
-

-
-

-

-
-
-
-
-
-
-

-
-

-

-
-
-
-
-
-
-

-
-

-
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3.4.1.4 Severity of Adverse Events

The majority of AEs were NCI-CTCAE grade 1 or grade 2 (75.3% of patients in the
Tarceva group and 87.9% in the placebo group experienced no  grade 3 event).  Twice 
as many patients in the Tarceva group experienced  grade 3 AEs compared with the 
placebo group (107 patients, 24.7%, vs 54 patients, 12.1%), which includes 26 patients 
(6.0%) in the Tarceva group who experienced severe (all grade 3) rash, compared with 
none in the placebo group, and 8 patients (1.8%) who experienced severe (all grade 3) 
diarrhea, compared with none in the placebo group. 

Among the patients with  grade 3 AEs, 58 patients (6.6%) experienced events 
considered by the investigator to be related to study drug (4 in the placebo group, 0.9%, 
and 54 in the Tarceva group,12.5%).  Of the 54 related severe adverse events in the 
Tarceva group, rash was the most frequent (26 patients, 6.0%), followed by diarrhea (7 
patients, 1.6%), dermatitis acneiform (4 patients, 0.9%), acne (3 patients, 0.7%), 
paronychia (3 patients, 0.7%), fatigue (2 patients, 0.5%), and rash generalized (2 patients, 
0.5%).  All others were single events.

Four patients in the Tarceva group had a grade 4 AE (gastric perforation, dyspnea, 
myalgia, and intracranial pressure increased) compared with 6 patients in the placebo 
group (hemoptysis, muscular weakness, peripheral ischemia, anemia, myocardial 
infarction, and hepatic pain).

3.4.1.5 Investigator Assessed Relationship to Study Treatment 

Approximately two-thirds of the patients in the Tarceva arm (281 patients, 64.9%) 
compared with one-fifth of the patients in the placebo group (89 patients, 20.0%) 
experienced AEs considered by the investigator to be related to study treatment. In the
Tarceva group, the most common AEs regarded as related were rash (210 patients, 
48.5%; placebo 4.9%) and diarrhea (79 patients, 18.2%; placebo 3.1%). In the Tarceva 
group, 8.3% and 3.2% of patients had dose interruptions or reductions due to rash and 
diarrhea, respectively, and only 5 patients and 2 patients discontinued study drug due to 
these related events.

Other AEs in the Tarceva group regarded as related in at least 3% of patients included 
pruritus (6.2%, placebo 2.0%), acne (6.2%, placebo 0%), dermatitis acneiform, (4.6%; 
placebo 1.1%) anorexia (5.1%, placebo 2.2%), nausea (4.2%, placebo 3.4%), dry skin 
(4.2%, placebo 0.9%), fatigue (3.9%, placebo 2.2%), and paronychia (3.5%, placebo 0%).
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3.4.1.6 Adverse Events of Special Interest

Before unblinding of the study, and in light of the known safety profile of Tarceva,
2 types of adverse events were identified as having special interest in the evaluation of 
the safety of Tarceva: rash and interstitial lung disease. Therefore, additional analyses 
were performed for these 2 types of adverse events.

3.4.1.7 Rash

Prior to unblinding of the study, the sponsor defined a term “rash” that encompassed all 
the appropriate MedDRA rash-related preferred terms. This was done to avoid 
underestimating the effect of Tarceva by diluting the incidence across multiple preferred 
terms.  In the Tarceva group, 261 patients (60.3%) experienced one or more episodes of 
“rash” (placebo group 42 patients, 9.4%) and 37 patients (8.5%) had grade 3 “rash”; no 
grade 4 or 5 “rash” AEs were reported. Two patients experienced serious grade 3 rash.

Two-thirds of the Tarceva-treated patients who experienced rash had it develop within 
the first 2 weeks of treatment.  The protocol included guidelines for the treatment of 
Tarceva-related rash. The concomitant medications suggested in these guidelines were 
used more often in the Tarceva group than in the placebo group: corticosteroids (20% vs 
7%), tetracycline (15% vs < 1%), antihistamines (12% vs 2%), dermatologic preparations 
(7% vs 0%), clindamycin (6% versus < 1%), and silver sulfadiazine (1% vs 0%). Despite 
the high incidence of rash, the rash management guidelines likely had a positive impact 
on the tolerability as judged by the relatively few dose modifications (8.3%) or 
discontinuations (1.2%).

3.4.1.7.1 Interstitial Lung Disease

Three patients in the Tarceva group experienced ILD-like events (1 reported as interstitial 
lung disease diagnosed through chest CT, 1 reported as interstitial pneumonitis diagnosed 
through chest CT, and 1 reported as mild pulmonary fibrosis diagnosed through chest 
X-ray) compared with none in the placebo group. All 3 of these events were serious, 
with 1 case of ILD (onset Day 43) possibly leading to death (investigator ultimately 
determined cause of death to be due to progressive malignant disease but could not rule 
out ILD).  The other ILD case (onset Day 93) resolved with sequelae, and the pulmonary 
fibrosis (onset Day 14) was persisting at the time of the patient’s death due to progressive 
malignant disease. Since no lung biopsies were performed on these patients, there was no 
histological confirmation of ILD.
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3.4.1.8 Deaths Due to Adverse Events, and Other Serious Adverse Events

3.4.1.8.1 Deaths

Thirty-five patients (8.1%) in the Tarceva group and 31 patients (7.0%) in the placebo 
group died during the treatment phase of the study or within 30 days of last study drug 
dose (26 and 27 due to PD, respectively), as summarized in Table 3-6.  Among all 
deaths, investigators determined in the final assessment that 4 in the placebo group and 
9 in the Tarceva group were due to an AE. None of these AEs were assessed as causally 
related to Tarceva by investigators. Nine patients in the Tarceva group died due to events 
considered unrelated to the study drug by the investigator (cardio-respiratory arrest 
[2 patients], pneumonia, sudden death, drowning, respiratory failure, cardiac failure, 
dehydration, and iliac artery thrombosis).

Table 3-6: Summary of Deaths that Ocurred during Treatment Phase

Tarceva
N = 433

Placebo
N = 445

Total Number of Deaths 35 (8.1%) 31 (7.0%)

Progressive Disease 26* (6.0%) 27 (6.1%)

Adverse Event 9 (2.1%) 4 (0.9%)

Preferred Term:
Cardio-respiratory Arrest (2 patients)

Pneumonia
Sudden Death

Drowning
Respiratory Failure

Cardiac Failure
Dehydration

Iliac Artery Thrombosis

Cardiac Tamponade
Empyema
Dyspnea

Pulmonary Embolism**

* One of these patients had grade 5 AE of ILD considered possibly related to study drug.
** Died 22 days after last dose; investigator recorded cause of death as pulmonary embolism but no SAE 

form was received

An additional 3 patients (1 in the Tarceva group and 2 in the placebo group) had AEs that 
were reported with a grade 5 (fatal) intensity, although the final investigator assessment 
was that they died due to progressive disease: ILD in the Tarceva group considered 
possibly related and hemoptysis and cerebrovascular accident in the placebo group 
considered unrelated.
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The one AE resulting in death that was considered possibly related to Tarceva treatment 
by the investigator, the investigator ultimately determined that the cause of death was 
progressive malignant disease, but could not rule out ILD contributing to the death.

3.4.1.8.2 Serious Adverse Events

Forty-seven patients (10.9%) in the Tarceva group experienced at least 1 SAE regardless 
of causality (placebo: 34 patients, 7.6%). Ten patients in the Tarceva group and 1 in the 
placebo group experienced SAEs that were regarded by the investigator as related to 
study treatment.  In the Tarceva group, these related SAEs were diarrhea (3 patients), 
rash (2 patients), ILD (2 patients), pulmonary fibrosis (1 patient), abnormal alanine 
aminotransferase (ALT)/ aspartate aminotransferase (AST) (1 patient), and respiratory 
tract infection (1 patient). The nature of these SAEs was consistent with the known 
safety profile of Tarceva. Most of the Tarceva-related SAEs were manageable by dose 
modification.

3.4.1.9 Withdrawals and Study Drug Interruptions due to Adverse Events

Twenty patients (4.6%) in the Tarceva group (7 patients, 1.6% in the placebo group) 
discontinued study medication as a result of an AE. Of these, only the events in 
12 patients (2.8%) were considered related to Tarceva: rash (5 patients) diarrhea 
(2 patients), ILD (2 patients), pulmonary fibrosis, dermatitis acneiform, and fatigue. 
Other AEs leading to withdrawal but not considered related to Tarceva were gastric 
perforation, pneumonia, non-cardiac chest pain, dermatitis acneiform, cardio-respiratory 
arrest (2), urogenital hemorrhage, cardiac failure, dyspnea, and transaminases increased. 
Thus, AEs leading to withdrawal were consistent with the known safety profile of 
Tarceva.

In the Tarceva group, 36 patients (8.3%) had dose modifications (interruptions or 
reductions) due to rash (none in the placebo group), and 14 patients (3.2%) had dose 
modifications due to diarrhea (1 in the placebo group).  

3.4.1.10 Laboratory Abnormalities

Significant laboratory abnormalities (ie, those that had an associated clinical condition, 
necessitated dose modification or interruption, or met the criteria for a SAE) were 
reported and analyzed as AEs. The clinical laboratory data obtained from the SATURN 
study are consistent with laboratory evaluation results observed in previous clinical 
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studies and are reflected in the current prescribing information.  Although grade 1 or 2 
blood chemistry laboratory parameter values were common in both treatment groups, 
grade 3 and 4 were uncommon.  There were 10 occurrences of grade 3 liver function test 
increases in 8 patients.  A summary of the liver function test abnormalities is shown in 
Table 3-7.

Table 3-7: Summary of Liver Function Tests – Worst Grade During Treatment

Grade 1 Grade 2 Grade 3 Grade 4

Tarceva placebo Tarceva placebo Tarceva placebo Tarceva placebo

AST* 19.9% 12.6% 2.8% 1.3% 0.5% 0% 0% 0%

ALT* 16.2% 11.2% 2.3% 1.3% 1.2% 0% 0% 0%

Alkaline 
Phosphatase*

17.6% 19.6% 3.0% 1.8% 0.5% 0.2% 0% 0%

Bilirubin* 11.1% 3.8% 4.4% 0.7% 0.2% 0.4% 0% 0%
* Tarceva: n = 433; placebo: n = 445

The Tarceva group had more patients shift from normal white blood cell count at baseline 
to grade 1 during the study compared to the placebo group (15 patients vs 9 patients) and 
for lymphocytes (21 patients vs 8).

Grade 3 and 4 hematology laboratory parameter values were uncommon in both 
treatment groups. In the Tarceva group, grade 4 hematology laboratory parameter values 
were limited to 1 patient with grade 4 decreased lymphocytes (grade 1 at baseline). As 
this patient had an infection with a high WBC count at the time, these are not considered 
clinical meaningful in the evaluation of the safety of Tarceva.

3.4.2 Safety Conclusions

Tarceva was well tolerated in the SATURN study, with only 11.9% of patients requiring 
dose reductions and 4.6% permanently discontinuing due to an AE. As expected, rash 
(60.3% overall) and diarrhea (20.3%) were the most common adverse events and most of 
these were mild in severity and manageable without dose modifications. Serious adverse 
events including hospitalization occurred in 10.9% and 7.6% of the patients in the 
Tarceva and placebo group, respectively. One patient died due to an ILD-like adverse 
event where a contribution to Tarceva could not be ruled out, although it was confounded 
by progressive disease. 

The safety profile of Tarceva in this study was consistent with that observed in previous 
clinical studies of single-agent Tarceva in NSCLC and/or during postmarketing 
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surveillance. There were no new or unexpected safety signals (see Package Insert 
provided in Section 6.1)

4 RISK/BENEFIT DISCUSSION

SATURN was designed to investigate the efficacy and safety of Tarceva in the 
maintenance setting following response or disease stabilization (ie, CR, PR, or SD and in 
the absence of unacceptable toxicity) to first-line platinum-based doublet therapy in 
advanced NSCLC.

SATURN met its co-primary endpoints by demonstrating a statistically significant 
improvement in investigator-assessed PFS for the overall population (HR = 0.71, P <
0.0001) as well as for patients with EGFR IHC-positive tumors (HR = 0.69; P < 0.0001). 
The robustness and lack of bias of the PFS assessment by the investigator was 
corroborated by an independent central radiological review. The benefit in PFS 
correlated with a statistically significant and clinically meaningful benefit in OS in both 
the overall population and the EGFR IHC-positive population (HR = 0.81, P = 0.0088
and HR = 0.77, P = 0.0063, respectively, or a 19% and 23% reduction in risk of death, 
respectively).

Efficacy was shown across study subgroups irrespective of histology, race, gender, 
smoking status, and ECOG PS. Exploratory analyses among biomarker subgroups 
indicated that all biomarker subgroups derived benefit. Greatest benefit was observed in 
the subgroup of patients with EGFR activating mutation, however, significant benefit was 
also observed in the subgroup with EGFR wildtype.

Tarceva was well tolerated and there were no new or unexpected safety signals. The 
most common adverse events, rash and diarrhea, can be medically managed. There was 
no deterioration in quality of life for patients receiving Tarceva when compared with 
placebo.

The diagnosis of advanced NSCLC is devastating for patients and their families. While 
first-line platinum-based chemotherapy has improved survival and quality of life for 
these patients, this therapy is not curative and many patients rapidly progress despite 
initial benefit. Although second- and third-line therapies have been shown to improve 
survival, many patients inevitably are not able to receive such therapies due to declining 
performance status. Approximately 40% of first-line NSCLC patients do not receive 



Tarceva® (erlotinib) tablets, NDA 21-743/ S-016: Supplemental NDA
Briefing Document – 16 December 2009 ODAC Meeting

45
AVAILABLE FOR PUBLIC DISCLOSURE WITHOUT REDACTION

12 November 2009

second-line therapy, and approximately 45% of second-line patients do not receive third-
line therapy.

Most therapeutics used in the first-line setting of advanced NSCLC are associated with 
significant toxicities and are administered intravenously, restricting patient quality of life 
and flexibility during the last months of their lives. After initial benefit from 
chemotherapy, patients and their families live everyday with the fear of the inevitable 
progression of their disease and the decline in their performance status.  The ability to 
maintain initial benefit from chemotherapy is a desirable outcome for this population.

While intravenous therapy with pemetrexed was recently FDA approved in the 
maintenance setting in advanced NSCLC, it is appropriate for only a limited patient 
population (ie, non-squamous histology).  In addition, even in the non-squamous 
histology subset, not all patients want to continue with an intravenous maintenance 
therapy due to convenience, toxicity profile, or need to recover from previous 
chemotherapy.  Many patients may prefer a break from chemotherapy as cumulative 
toxicities mount but may remain interested in considering other therapeutic options to 
delay disease progression.  Thus, the need for a well tolerated, oral agent that can 
maintain tumor regression gained from initial chemotherapy and prolong the time to 
progression is a unmet medical need.

Tarceva is a convenient, oral, non-chemotherapy therapeutic option that delays disease 
progression and prolongs survival with a favorable safety profile in advanced NSCLC 
patients in the first-line maintenance setting.  Tarceva provides physicians and patients 
with another, much needed, therapeutic option. 
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6 APPENDICES

6.1 Tarceva Package Insert








































	Tarceva (erlotinib) Tablets NDA 21-743/S-016 Briefing Document for 16 December 2009 ODAC Meeting
	EXECUTIVE SUMMARY
	Introduction to Supplemental New Drug Application (sNDA)
	NSCLC First-line Maintenance Therapy
	Tarceva Background
	SATURN Study
	Clinical Efficacy
	Clinical Safety
	Summary of Risk/Benefit Evaluation

	Table of Contents
	List of Tables
	Table 3-1: Key Demographics and Disease Characteristics at Randomization
	Table 3-2: Summary of Biomarker Status at Baseline
	Table 3-3: Concordance Between Investigator and Independent Reviewers
	Table 3-4: Summary of Response and Disease Control Rate – All patients
	Table 3-5: Adverse Events With an Incidence >= 3% Higher in Tarceva Group than Placebo Group (Safety Population)
	Table 3-6: Summary of Deaths that Ocurred during Treatment Phase
	Table 3-7: Summary of Liver Function Tests – Worst Grade During Treatment

	List of Figures
	Figure 2-1 BR.21 Survival Hazard Ratio (HR) (TARCEVA : Placebo) in Subgroups
	Figure 3-1: SATURN Study Schema
	Figure 3-2: Schematic of Patient Disposition
	Figure 3-3: Kaplan-Meier Curve of Progression-free Survival (Full Analysis Set)
	Figure 3-4: Kaplan-Meier Curve of Progression-free Survival (EGFR IHC-Positive Analysis Set)
	Figure 3-5: Forest Plot of Hazard Ratios and 95% Confidence Intervals for PFS by Subgroups (Stratification Factors, Demographic, and Baseline Characteristics) Full Analysis Set (FAS)
	Figure 3-6: Kaplan-Meier Curve of Overall Survival in Overall Population
	Figure 3-7: KM Curve of Overall Survival in EGFR IHC-Positive Population
	Figure 3-8: Forest Plot of Hazard Ratios and 95% Confidence Intervals for Overall Survival by Subgroup (Stratification Factors, Demographics, and Baseline Characteristics) Full Analysis Set (FAS)
	Figure 3-9: Kaplan-Meier Curve of Overall Survival Censored by First Open Label Tarceva or Second and Further-line Tyrosine Kinase Inhibitors
	Figure 3-10: Forest Plot of Hazard Ratios and 95% Confidence Intervals for PFS by Biomarker Status
	Figure 3-11: Forest Plot of Hazard Ratios and 95% Confidence Intervals for OS by Biomarker Status

	1 OVERVIEW OF THE FIRST-LINE NSCLC MAINTENANCE SETTING
	2 OVERVIEW OF THE DEVELOPMENT PLAN
	2.1 Tarceva
	2.1.1 Current Indications
	2.1.2 Regulatory Discussion of the SATURN Study
	2.1.3 Clinical Background for SATURN Study


	3 SATURN STUDY
	3.1 Overview of Design
	3.1.1 Dose Selection
	3.1.2 Safety Assessment
	3.1.3 Statistical Design
	3.1.3.1 Planned Sample Size
	3.1.3.2 Definition of Progression-free Survival
	3.1.3.3 Definition of Overall Survival
	3.1.3.4 Determination of Response and Response Upgrade

	3.1.4 Pharmacokinetic Evaluations
	3.1.4.1 Other Secondary Endpoints


	3.2 Results from SATURN Study
	3.2.1 Patient Disposition
	3.2.2 Patient Characteristics
	3.2.3 Tumor Sampling and Biomarker Status at Baseline
	3.2.4 Progression-free Survival
	3.2.4.1 Co-Primary endpoints
	3.2.4.2 Central Radiology Review Assessment of Progression-free Survival
	3.2.4.3 Subgroup Analyses
	3.2.4.4 Effect of EGFR Protein Expression Status on PFS

	3.2.5 Secondary Endpoints
	3.2.5.1 Overall Survival
	3.2.5.2 Overall Survival Subgroup Analysis
	3.2.5.3 Overall Survival and Further-line Therapy
	3.2.5.4 PFS and OS in Exploratory Biomarker Subgroups
	3.2.5.5 Robustness Analyses for PFS and OS
	3.2.5.6 Response Rate
	3.2.5.7 Time to Symptom Progression and Other Patient-Reported Quality of Life Analyses
	3.2.5.8 Pharmacokinetics Results


	3.3 Efficacy Conclusions
	3.4 Safety of Single-Agent Tarceva in First-Line NSCLC Maintenance
	3.4.1 Summary of Safety Results from SATURN Study
	3.4.1.1 Exposure
	3.4.1.2 Overview of Adverse Events
	3.4.1.3 Common Adverse Events
	3.4.1.4 Severity of Adverse Events
	3.4.1.5 Investigator Assessed Relationship to Study Treatment
	3.4.1.6 Adverse Events of Special Interest
	3.4.1.7 Rash
	3.4.1.7.1 Interstitial Lung Disease

	3.4.1.8 Deaths Due to Adverse Events, and Other Serious Adverse Events
	3.4.1.8.1 Deaths
	3.4.1.8.2 Serious Adverse Events

	3.4.1.9 Withdrawals and Study Drug Interruptions due to Adverse Events
	3.4.1.10 Laboratory Abnormalities

	3.4.2 Safety Conclusions


	4 RISK/BENEFIT DISCUSSION
	5 REFERENCES
	6 APPENDICES
	6.1 Tarceva Package Insert


	coverpage.pdf
	Notice: Archived Document




